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C54) POLYPHENYLENE SULRDE RESIN COMPOSITION AND INJECTION MOLDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain both a polyphenylene sulfide resin composition Jiaving a 
weid strength, especially an extremely high weld strength formed at the side of a cylindrical part 
and an injection molding. 

SOLUTION: This polyphenylene sulfide resin composition is characterized in that the 
polyphenylene sulfide resin composition is obtained by compounding (a) 1 00 pts.wt, of a 
polyphenylene sulfide resin with (b) 4.5-15 pts.Wt. of an olefin-based (co)polymer and (c) 20-90 
pts.wt of an inorganic filler and at least one kind of an epoxy group-containing olefin-based 
copolymer is contained as the (b) the olefin-based (co)polymer. 

* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

CCIaim(s)] 

[Claim 1](b) olefin system (**) polymer to polyphenylene-sulfide-resin 100 weight section (a) 5 - 
1 5 weight section, (c) Are an inorganic filler a polyphenylene sulfide resin composition which 
carries out 20-90 weight-section combination, and as a (b) olefin system (**) polymer, (b) A 
polyphenylene sulfide resin composition containing an epoxy group content olefin system 
copolymer which carries out copolymerization of 'alpha olefin, alpha, and beta-unsatu rated 
carboxyiic acid alkyi ester and the epoxy group content vinyl monomer as an essential ingredient. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the polyphenylene sulfide resin composition 
whose weld strength, especially weld strength generated on the side of a cylinder part are very 
high, and its injection-molding object. 
[0002] 

[Description of the Prior Art]The heat resistance excellent in polyphenylene sulfide resin (it 
abbreviates to PPS resin below), It has character suitable as engineering plastics, such as fire 
retardancy, rigidity, chemical resistance, electric insulation, and resistance to moist heat, and the 
object for injection molding is used for several kinds of electric electronic component, a machine 
part, autoparts, etc, as a center. 

[0003]In recent years, taking advantage of the height of the chemical resistance and resistance 
to moist heat, application of PPS resin to the hollow cylinder member into which warm 
temperature water, gasoline, oil, etc, flow is advanced. When injection molding of the cylindrical 
member is carried out and deployment to this use is aimed at in order that a weld part may often 
form in the flank part, the improving strength of a weld portion serves as an important technical 
technical problem. 

[0004]About the weld improving strength art of PPS, the art which adds a siiane compound to 
PPS resin specific is indicated by JP,3-1 2453,A, for example. However, measurement of the weld 
strength is measurement by the test piece which has a weld part in the center section. 
The actual condition is that examination which paid its attention to the weld strength of the 
cylindrical shape member made into the present technical problem is hardly made until now. 
And according to this invention person's etc. examining result, in order to obtain the constituent 
which the tendency was not necessarily in agreement and was excellent in the weld strength of a 
cylinder side, the further examination was required for the intensity of a simple weld portion of 
shape like a test piece, and the weld strength of a cylinder side. 
[0005] 

[ProblemCs) to be Solved by the InventionjThis invention makes a technical problem acquisition 
of the polyphenylene sulfide resin composition whose weld strength, especially weld strength 
generated on the side of a cylinder part are very high, and its injection-molding object. 
[0006] 

[Means for Solving the Problem]Then, this invention persons found out that high body weld 
strength was specifically revealed by mixing PPS resin, a specific olefin system (**) polymer, and 
an inorganic filler in the specific combination range, as a result of inquiring wholeheartedly that 
the above-mentioned technical problem should be solved. Using together a fibrous filler and a 
non-fibrous filler as an inorganic filler found out that it was effective in especially body weld 
improving strength, and it reached this invention. 
[0007]That is, this invention comprises each following item. 

(b) olefin system (**) polymer to poiyphenylene-sulfide-resin 100 weight section 1.(a) 5-15 
weight section, (c) Are an inorganic filler a polyphenylene sulfide resin composition which carries 
out 20-90 weight-section combination, and as a (b) olefin system (**) polymer, (b) 
Polyphenylene sulfide resin composition containing an epoxy group content olefin system 
copolymer which carries out copolymerization of 'alpha olefin, alpha, and beta-unsaturated 
carboxylic acid alkyi ester and the epoxy group content vinyl monomer as an essential ingredient. 

2. a rate of a copolymerization ratio of (b)' epoxy group content olefin system copolymer, It is 5 
to 48 % of the weight of 52 to 95 % of the weight of alpha olefin, alpha, and beta-unsaturated 
carboxylic acid alkyI ester to the sum total of alpha olefin, alpha, and beta-unsaturated 
carboxylic acid alkyI ester. And it receives to a total of 85 to 99.5% of the weight of alpha olefin 
and alpha and beta-unsaturated carboxylic acid alkyl ester among (b)' epoxy group olefin system 
copolymer, The polyphenylene sulfide resin composition according to claim 1 containing an epoxy 
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[001 3]If melt kneading is possible for the melt viscosity of (a) PPS resin used by this invention, 
there will be no restriction in particular, but the thing of 10 - 1,000 Pa-s (310 **. 1,000/of shear 
rate second) is usually used, and the range of 10 - 500 Pa-s is used more preferably. In this 
invention, especially the thing for which PPS resin of 100 - 400 Pa-s is used from the meaning 
which obtains the outstanding body weld strength is preferred. It is suitable again in using 
together 10 or more Pa-s of PPS resin of less than 100 Pa-s, and 100 or more Pa-sPPS of 400 
or less Ps-s from a point of balance with mobility. 

[0014]This PPS resin can be manufactured by a method of obtaining a polymer with a 
comparatively big molecular weight indicated to a method or JP,52-'1 2240,B which obtains a 
polymer with a comparatively small molecular weight usually indicated, publicly known method, 
i.e., JP,45"3368,B, or JP,61-7332,A etc. 

[0015]Bridge construction / polymers quantification according PPS resin obtained as mentioned 
above in this invention to heating among the air, Heat treatment under an inert gas atmosphere 
of nitrogen etc., or decompression, an organic solvent, Of course, it is also possible to use it, 
after performing various processings, such as activation with functional group content 
compounds, such as washing by hot water, an acid aqueous solution, etc., an acid anhydride, 
amine, an isocyanate, and a functional group content disulfide compound. However, especially a 
thing for which PPS resin of straight chain shape which is not introduced in the structure of 
cross linkage by heating among the air in a meaning which obtains more outstanding cylinder 
weld strength is used is preferred. 

[0016]As the concrete method in a case of constructing a bridge/polymers quantifying depended 
on heating of PPS resin, A method of heating until melt viscosity which he wishes at a 
predetermined temperature in a heating container under oxidizing gas atmosphere, such as air 
and oxygen, or mixed gas atmosphere of said oxidizing gas and inactive gas, such as nitrogen and 
argon, is obtained can be illustrated. Although 170-280 is chosen, heat--treatment 
temperature is usually 200-270 ** preferably, 0.5 to 100 usual hours are chosen and time is 2 to 
50 hours preferably, a target viscosity level can be obtained by controlling these both. Although 
a device of heat-treatment may be heating apparatus with a rotating type or an impeller also in 
usual hot air drying equipment again, when processing to homogeneity more moreover efficiently, 
it is more preferred to use heating apparatus with a rotating type or an impeller. 
[0017]As the concrete method in a case of heat-treating PPS resin under an inert gas 
atmosphere of nitrogen etc., or decompression, In heat-treatment temperature of 150-280 **, 
under an inert gas atmosphere of nitrogen etc., or decompression, 200-270 ** and the cooking 
time can illustrate a method of heat-treating preferably for 2 to 50 hours preferably for 0,5 to 
100 hours. Although a device of heat-treatment may be heating apparatus with a rotating type or 
an impeller also in usual hot air drying equipment again, when processing to homogeneity more 
moreover efficiently, it is more preferred to use heating apparatus with a rotating type or an 
impeller. 

[0018]The following methods can be illustrated as the concrete method in case an organic 
solverrt washes PPS resin. Namely, if it does not have the operation etc. which disassemble PPS 
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sort of alpha and beta-unsaturated acid especially is used suitably. 

[0024]As an example of this alpha olefin, ethylene, propylene, butene-1, 4-nnethylpentene- 1, the 
hexene- 1, the decene 1, the octene- 1, etc. are mentioned, and ethylene is used preferably 
especially. These can also use two or more sorts simultaneously. 

[00253On the other hand, glycidyl ester of alpha and beta-unsaturated acid is a general formula. 

[0026] 

[Formula 3] 

CH2:^C-C-0-CH2-C — C H2 

11 \ / 

R O O 

[0027]It is a compound shown by (R shows a hydrogen atom or a low-grade alkyi group here), 
and metaglycidyl acrylate, glycidyl methacrylate, glycidyl ethacrylate, etc. are specifically 
mentioned, and glycidyl methacrylate is used preferably especially. 

[0028]The olefin system copolymers which carry out copolymerization of the glycidyl ester of 
this alpha olefin and alpha, and beta-unsaturated acid may be the randomness of the above- 
mentioned alpha olefin and glycidyl ester of alpha and beta-unsaturated acid, alternation, a block, 
and which copolymerization form of a graft copolymer. 

[0029]The amount of copolymerization of glycidyl ester of alpha olefin and alpha, alpha in the 
olefin system copolymer which carries out copolymerization of the glycidyl ester of beta- 
unsaturated acid, and beta-unsaturated acid, 3 to 30 % of the weight is especially preferred 0.5 
to 40% of the weight from viewpoints of the influence on the influence on the target effect, 
polymerization nature, gelling, heat resistance, mobility, and intensity, etc. 

[0030]An epoxy group content olefin system copolymer which uses as an essential ingredient a 
monomer (3) which is shown with a following general formula as an epoxy group content olefin 
system copolymer in this invention in addition to glycidyl ester (2) of alpha olefin (1) and alpha 
and beta-unsaturated acid is also used suitably. 
[0031] 
[Formula 4] 

H ' 

I 

C H 2= C 
I 

X 

[0032]CThe basis which showed hydrogen or a low-grade alkyI group and as which X was 
chosen from the -COOR^ group, -CN basis, or the aromatic group here.) R^ shows the alkyI 
group of the carbon numbers 1-10. 

The details of glycidyl ester (2) of the alpha olefin (1) used for this olefin system copolymer and 
alpha and beta-unsaturated acid are the same as that of the above. 

[0033] On the other hand as an example of a monomer (3), methyl acrylate, ethyl acrylate. Acrylic 
acid n-propyl, acrylic acid isopropyl, acrylic acid n-butyl, Acrylic acid t-butyl, isobutyl acrylate, 
methyl methacrylate, Ethyl methacrylate, methacrylic acid n-propyl, methacrylic acid isopropyl, 
alpha, such as n-butyl methacrylate, t-butyl methacrylate, and methacrylic acid isobutyl, beta- 
unsaturated carboxylic acid alkyI ester, Acrytonitrile, styrene, alpha-methylstyrene, the styrene 
by which the aromatic ring was replaced by the alkyI group, an acrylonitrtle styrene copolymer, 
etc. are mentioned, and these can also use two or more sorts simultaneously. 
[0034]This olefin system copolymer Randomness of glycidyl ester (2) and a monomer (3) of alpha 
olefin (1) and alpha and beta-unsaturated acid, . As [ carried out / a monomer C3) / to a random 
copolymer of glycidyl ester (2) of alpha olefin (1) and alpha and beta-unsaturated acid / may be 
alternation, a block, and which copolymerization form of a graft, for example, / graft 
copolymerization ] It may be the copolymer in which two or more sorts of copolymerization 
forms were put together, 

[0035]glycidyl ester (2) =60-99 % of the weight / 40 to 1% of the weight of the range of alpha 
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polymeric block B which makes a subject at least one conjugated diene compound, For example, 
it is an aromatic vinyl compound-conjugated diene compound block copolymer which has 
structures, such as A-B, A-B-A, B-A-B-A. 4(A-B^)^Si, and A-B-A-B-A. A partially- 
hydrogenated block copolymer is obtained by hydrogenating this block copolymer. This block 
copolymer and a partially-hydrogenated block copolymer are described still In detail below. 
[0044] Less than 95 % of the weight of 5 % of the weight or more, this block copolymer an 
aromatic vinyl compound, It contains ten to 50% of the weight still more preferably ten to 60% of 
the weight preferably, Polymeric block A made into a subject an aromatic vinyl compound A gay 
polymeric block of an aromatic vinyl compound, Or it has the structure of a copolymer block of 
an aromatic vinyl compound and a conjugated diene compound which exceed 50 % of the weight 
and contain an aromatic vinyl compound 70% of the weight or more preferably, Polymeric block B 
which furthermore makes a conjugated diene compound a subject has the structure of a gay 
polymeric block of a conjugated diene compound, or a copolymer block of a conjugated diene 
compound and an aromatic vinyl compound which exceed 50 % of the weight and in which a 
conjugated diene compound is contained 70% of the weight or more preferably. Polymeric block A 
which makes these aromatic vinyl compounds a subject and polymeric block B which makes a 
conjugated diene compound a subject, Distribution of a conjugated diene compound in a chain in 
each polymeric block or an aromatic vinyl compound Randomness, Tapered (that in which it 
meets in a chain, and a monomer component increases or decreases), It may change in block like 
shape or such arbitrary combination in part, When there are two or more polymeric blocks which 
make a subject a polymeric block and this conjugated diene compound which make this aromatic 
vinyl compound a subject, respectively, each may be the same structure and each polymeric 
block may be a different structure. 

[0045]As an aromatic vinyl compound which constitutes a block copolymer, one sort or two 
sorts or more can be chosen from among styrene, alpha-methylstyrene, vinyltoluene, p-^tertiary 
butyl styrene, 1,1-diphenylethylene, etc., for example, and styrene is especially preferred. As a 
conjugated diene compound, one sort or two sorts or more are chosen, for example from among 
butadiene, isoprene, 1 ,3-pentadiene, 2,3"dimethy|-1 ,3-butadiene, etc, and butadiene, isoprene, 
and such combination are especially preferred. And the polymeric block which makes a 
conjugated diene compound a subject can choose a microstructure in the block arbitrarily, for 
example, in a polybutadiene block, 5 to 65% of range is desirable especially preferred, and 1 and 
2--vinyl-bonds structure is 10 to 50% of range. 

[0046]a number average molecular weight of a block copolymer which has the above-mentioned 
structure — usually — 5,000-1,000,000 — desirable — 10,000-800.000 — it is the range of 
30,000-500,000 still more preferably — molecular weight distribution [A ratio (Mw/Mn) of weight 
average molecular weight (Mw) and a number average molecular weight (Mn)] is ten or less. 
Furthermore, molecular structure of a block copolymer may be any of straight chain shape, 
branched state, radials, or such arbitrary combination. 

[0047]As long as it has the above-mentioned structure as a manufacturing method of these 
block copolymers, you may be obtained with what kind of manufacturing method For example, an 
aromatic vinyl compound-conjugated diene compound block copolymer is compoundable in an 
inert solvent by a method indicated to JP,40-23798,B using a lithium catalyst. 
[0048]A partially-hydrogenated block copolymer is what Is obtained by hydrogenating the applied 
above-mentioned aromatic vinyl compound-conjugated diene compound block copolymer. 
Although a method indicated, for example to JP,42~8704,B and JP,43-6636,B is also employable 
as a manufacturing method of this hydrogenation block copolymer, A hydrogenation block 
copolymer compounded using a titanium system hydrogenation catalyst which demonstrates 
performance excellent in the weatherability of a hydrogenation block copolymer obtained 
especially and heat-resistant degradation nature is the most preferred, For example, in an inert 
solvent, under existence of a titanium system hydrogenation catalyst, a block copolymer which 
has the above-mentioned structure can be hydrogenated, and a hydrogenation block copolymer 
can be compounded by a method indicated to JP,59-133203,A and JP,60-79005A In that case, 
an aliphatic double bond based on a conjugated diene compound of an aromatic vinyl compound- 
conjugated diene compound block copolymer makes 0 to 99% hydrogenate, and carries out 
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an example of an inorganic filler in this invention obtains high general intensity and cylinder weld 
strength simultaneously, it is preferred. 

[0057]Wlth a fibrous filler in this invention, length / diameter ratio defines it as 20 or more 

things- 

[0058]As a fibrous filler which can be used by this invention, glass fiber, carbon fiber, a metal 
fiber, etc. are mentioned. On the other hand as a non-fibrous filler, Huaras Tena Ito, zeolite, a 
sericite, Mica, talc, kaolin, clay, pyrophyllite, bentonite, Silicate, such as asbestos and alumina 
silicate, alumina, oxidized silicon. Metallic compounds, such as magnesium oxide, zirconium oxide, 
titanium oxide, and iron oxide, Carbonate, such as calcium carbonate, magnesium carbonate, and 
dolomite, calcium sulfate, Although hydroxide, such as sulfate, such as barium sulfate, calcium 
hydroxide, magnesium hydroxide, and aluminium hydroxide, a glass bead, a ceramic bead, boron 
nitride, silicon carbide, graphite, carbon black, silica, etc. are mentioned, Especially glassiness 
fillers, such as a glass bead, a milled fiber (glass staple fiber), and glass powder, are especially 
preferred. 

[0059]These may be hollow and it is also possible to use together two or more kinds of these 
bulking agents further. It is preferred to use them by coupling agents, such as an isocyanate 
system compound, the organic Silang system compound, an organic titanate compound, an 
organic borane system compound, and an epoxy compound, carrying out conditioning of these 
fillers in a meaning which obtains a more outstanding mechanical strength. 
[0060]The range of the (c) inorganic filler 20 - 90 weight sections is chosen to (a) 
polyphenylene-sulfide-resin 100 weight section, and loadings of this (c) inorganic filler have 
especially the preferred range of 30 - 60 weight section, (c) Since problems, such as the 
reduction of rigidity, may arise when too undesirably small on the other hand, in order to spoil 
mobility and weld strength, if there are too many inorganic fillers, it is not desirable. 
[0061 ]It is preferred to use together a fibrous filler and a non-fibrous filler in this invention, when 
obtaining simultaneously high general intensity, rigidity, and cylinder weld strength. As a 
concomitant use rate in a case of using these together, the range of 1 / 3 - 3/1 has preferred 
**Hike filler / non-fibrous filler weight ratio. 

[0062]In this invention, an alkoxy silane compound chosen from the (d) epoxy group, an amino 
group, an ureido group, and an isocyanate group, (a) More preferably carrying out 1 .2-2.0 weight- 
section addition still more preferably 0.9 to 2.0 weight section 0.1 to 5 weight section to 
polyphenylene-sulfide-resin 100 weight section, It is desirable in a meaning which obtains high 
toughness, outstanding weld strength, and the outstanding fabricating-operation characteristic 
(for example, reduction of a barricade yield). 

[0063]As an example of this compound, gamma-gfycidoxypropyltrimetoxysilane, Epoxy group 
content alkoxy silane compounds, such as gamma-glycidoxy propyl TORIETOKISHISHI silane and 
beta--(3,4-epoxycyclohexyl) ethyltrimethoxysilane, gamma-ureido propyl triethoxysilane, gamma- 
ureido propyl trimethoxy SHISHIRAN, Ureido group content alkoxy silane compounds, such as 
gamma^(2-ureido ethyi) aminopropyl trimethoxysilane, gamma-isocyanatopropyl triethoxysilane, 
gamma-isocyanato propyltrimethoxysilane, gamma-isocyanato propylmethyl dimethoxysilane, 
gamma-isocyanato propylmethyl diethoxysilane, gammaHsocyanatopropylethyl dimethoxyshiran, 
gamma-isocyanatopropylethy! diethoxysilane, Isocyanate group content alkoxy silane compounds, 
such as gamma-isocyanatopropyltrichlorosilane, Amino group content alkoxy silane compounds, 
such as gamma-(2-aminoethyl) aminopropyl methyl dimethoxysilane, gamma-(2-aminoethy[) 
aminopropyl trimethoxysilane, and gamma-aminopropyl trimethoxysilane. are mentioned. 
Especially Gamma-glycidoxypropyltrimetoxysilane, beta-(3, 4-epoxycyclohexyl) 
ethyltrimethoxysilane, gamma-(2-aminoethyl) aminopropyl methyl dimethoxysilane, gamma-(2- 
aminoethyl) aminopropyl trimethoxysilane, especially gamma-aminopropyl trimethoxysilane, etc. 
are preferred. 

[0064]In this invention, a polyfunctional epoxy compound which has two or more epoxy groups in 
the (e) one molecule, (a) More preferably carrying out 1.2-2.0 weight-section addition still more 
preferably 0.9 to 2.0 weight section 0.1 to 5 weight section to polyphenylene-sulfide-resin 100 
weight section, It is desirable in a meaning which obtains high toughness, outstanding weld 
strength, and the outstanding fabricating-operation characteristic (for example, reduction of a 
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[Formula 7] 




[0068]It is considered as the polyfunctionaS epoxy compound which has two or more epoxy 
groups in the (e) one molecule, and above-mentioned (b) epoxy group content olefin system 
copolymer is excepted. 

[0069]In the range which does not spoil the effect of this invention in the PPS resin composition 
of this invention, A polyalkylene oxide oligomer system compound, a thioether series compound, 
Piasticizers, such as an ester system compound and an organophosphorus compound, talc, 
kaolin, Nucleus agents, such as an organophosphorus compound, a polyolefin system compound, 
a silicone series compound, Release agents, such as a long chain aliphatic series ester system 
compound and a long chain aliphatic series amide system compound. The usual additive agents, 
such as lubricant, such as antioxidants, such as a hindered phenol system compound and a 
hindered amine system compound, a thermostabilizer, calcium stearate, aluminum stearate, and 
lithium stearate, ultraviolet inhibitor, colorant, fire retardant, and a foaming agent, can be added. 
[0070]In a range which does not spoil an effect of this invention in a PPS resin composition of 
this invention, Polyphenylene oxide, polysulfone, polytetrafluoro ethylene, polyether imide, 
Polyamidoimide, pofyimide, polycarbonate, polyether sulphone, Polyether ketone, polythioether 
ketone, a polyether ether ketone, An epoxy resin, phenol resin, nylon 6, Nylon 66, Nylon 610, 
Nylon 11, Nylon 12, aromatic nylon, Other resin, such as polybutylene terephthalate, polyethylene 
terephthalate, PORISHIKURI hexyl dimethylene terephthalate, ABS plastics, a polyamide 
elastomer, a polyester elastomer, and polyalkylene oxide, may also be included. 
[0071] Although a preparing method of a PPS resin composition of this Invention does not have 
restriction in particular, a mixture of a raw material A monopodium or a biaxial extrusion machine, 
A method of supplying to usually publicly known melting mixers, such as a Banbury mixer, a 
kneader, and a roll mill, and kneading at temperature of 280-380 **, etc. can be mentioned as an 
example of representation. A method which restriction in particular does not have in a mixed 
sequence foreword of a raw material, either, and carries out melt kneading of all the raw 
materials by a method of an account of combination Gokami, Melt kneading of a part of raw 
materials may be carried out by a method of an account of combination Gokami, and which 
methods, such as a method of blending and carrying out melt kneading of the further remaining 
raw material or the method of using a side feeder for a part of raw materials during melt 
kneading with an after-combination monopodium or a biaxial extrusion machine, and mixing the 
remaining raw materia!, may be used. About a small-quantity additive component, after kneading 
and pelletizing other ingredients by an above-mentioned method etc., of course, it is also 
possible to add before shaping and to present shaping. 

[0072] Especially a resin composition of this invention is a constituent excellent in intensity of a 
weld portion produced in a lateral portion of a cylindrical shape injection-molding object. 
[0073]therefore, injection molding which has a cylindrical shape portion — the body and its 
function — injection molding which has a cylindrical shape portion used under environment 
where it is useful in a way and an inside is pressurized by 1 atmospheres or more — the body 
and its function — in especially a way, it is useful. As the concrete use, a pump part, pipe joint, 
an amount-of-water control valve, a relief valve hot water temperature sensor, a water quantity 
sensor, waterworks meter housing, etc. can be illustrated. 

[0074]A constituent of this invention is applicable also to uses other than the above, and for 
them as this use. For example, a sensor, a LED lamp, a connector, a socket, a resistor, a relay 
case, A switch, a coil bobbin, a capacitor, a variable condenser case, an optical pickup, A 
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in the direction which touches a fulcrum in a field (12,7 mm x 127 mm), the bending test was 
done by the distance between fulcrums of 100 mm^ and 3 mm of crossheads, and it was 
considered as flexural strength in quest of breaking strength. 

[0079](a) PPS resin a1 : straight-chain-shape PPS resin and melt viscosity SOPaands (310 **) 
1000/of shear rates — a second — an ash content — 0.05 — % of the weight — a2 — : — 
oxidation bridge construction of straight-charn-shape PPS resin, melt viscosity 250 Pa-s (310 

1000/of shears-rates second), and 0,08 % of the weight of ash content a3:a1 was carried out 
under 210 ** and an air atmosphere. Melt viscosity 100 Pa-s (310 **, 1000/of shear-crates 
second). 

[0080](b) Epoxy group content olefin system copolymer b1:ethylene / methyl acrylate / glycidyl 
methacrylate = 64/30 / 6 (% of the weight) copolymer. 

b2: Ethylene / acrylic acid n-butyl / glycidyl methacrylate - 79/15 / 6 (% of the weight) 
copolymer. 

b3: Ethylene / methyl acrylate / glycidyl methacrylate = 38.7/59 / 2,3 (96 of the weight) 
copolymer. 

b4: Ethylene/glycidyl methacrylate = 88/12 (% of the weight) copolymer. 
b5: EthyIene/butene-1 - 92/8-% of the weight copolymer. 

[0081](c) Inorganic filler c1: Glass fiber (Nippon Electric Glass Co., Ltd. make TN107GH 3 mm in 
length, and 10 micrometers in diameter) 

c2: — a glass bead ( EGB by Toshiba BARODINI ™ spherical 731 B-2) 
c3: — calcium carbonate ( KSS1000 by the Kanehira mining company — amorphous) 
(d) Alkoxy silane compound d1:beta-. 3. 4-epoxycycIohexyl ethyltrimethoxysilane d2:. The 
polyfunctional epoxy compound e1 which has two or more epoxy groups in one molecule of 
gamma-(2-ureido ethyl) aminopropyl trimethoxysilane (e): O-cresol novolac glycidyl ether 
compound S UMI-EPOXY ESGN195HH (made by Sumitomo Chemical [ Co.. Ltd. ] Co., Ltd.). 
[0082]The comparative examples 1-3, Examples 1-2 (a) PPS resin, (b) olefin system copolymer, 
And after carrying out the dry blend of the (c) filler at a rate shown in Table 1, melt kneading 
was carried out with the biaxial extrusion machine set as 280 (hopper side) - 320 (tip side) 
of cylinder temperatures, it pelletized with the strand cutter, and one evening dried at 120 **. 
Test piece weld strength, cylinder weld strength, and flexural strength were measured using this 
pellet. A result is shown in Table 1. 

[0083]This result shows that the dependencies of (b) olefin system copolymer addition differ in 
test piece weld strength and cylinder weld strength. That is, although test piece weld strength 
falls according to the increase in (b) olefin system copolymer addition, cylinder weld strength 
shows the maximal value in the field of a certain (b) olefin system copolymer addition. 
[0084]Examples 3-12, the comparative example 4 (a) PPS resin, (b) olefin system copolymer, 
And after carrying out the dry blend of the (c) filler at a rate shown in Table 1, melt kneading 
was carried out with the biaxial extrusion machine set as 280 ** (hopper side) - 320 (tip side) 
of cylinder temperatures, it pelletized with the strand cutter, and one evening dried at 120 **. 
Test piece weld strength, cylinder weld strength, and flexural strength were measured using this 
pellet. A result is shown in Table 1 and 2. 
[0085] 
[Table 1] 
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[0087]Concomitant use of glass fiber/glass bead is clearly effective to improvement in cylinder 
weld strength so that the result of Example 3 may show. 

[0088]Examples 4-6 show that addition of the compound shown in d1-d3 is also effective in 

improvement in cylinder weld strength. 

[0089] 

[Effect of the Invention]As explained above, this invention provides the polyphenylene sulfide 
resin composition whose weld strength, especially weld strength generated on the side of a 
cylinder part are very high, and its injection-molding object. 



[Translation done.] 
* NOTICES * 

JPO and iNPIT are not responsible for any 



[I. SUIMB-IQ] 



SONIMVdQ 



■A|9S]09Jd 

leujSuo aqi. :to8|j.8j :tou Abuj uoji^eisuejq. 94:^ 03 usT^ndujoo Aq p8q.e|suBjq. uaaq seq q.uaLunoop siqi'L 

'uojiiBisuBJ^ s\m j.0 9sn 9L|q. Aq pasneo saSeuiep 
Aue jo^ aiqjsuGdsaj q.ou aj€ udNI OdP 

* S30I10N * 
[■auop uo!q.B|suBJj_] 



uojqjsod aq.B3 ujd -q 'uojitjsod aq.B3 ujd y '® 
IJBd p|aM 'qjBd p|aM '^^ov^s |B:j.auj x 
'(ja:^uao Ai^abo p|OUJ aSpaM sj aoajd \b:^q\u uojsiAip g-g 'Sujdeqs adeqs |Boupu!|Ao aoaid 1. 

[suo!:|.B^o|sj J.O uol:^d!JOS^(]] 
■a|dujBxa aqt^ uj q:iSuaj:is p|aM japuijAo 
:^uaiJuajnsBaiJu -loj. pasn a|dujes uo!:tBn|BAa aq^. j.o MajA Ajoq.BUB|dxa ue s\ i :su\/abjqii su\/sabjq\ 

[sSuiMBJQ aqq. J.O uojttduosaQ j-aug] 

soNiMvya do Noiidiaosaa 



■p9q.B|suBj:i. q.ou aJB spjOM Aue 'sSujMBjp aq:; uy^ 
'pa:i.B|sue-jq. aq :^ou ueo qojqM p-iOM aq^ sMoqs ****"2 

Ajastoajd 

jBUjSuo aq^ ^oa|^aJ %ou Ablu uo!1.B|suej^ aqi og ■J^:^ndUJOO Aq pa:i.E|suBj:; uaaq SBq ^.uaujnoop Sjqi" |. 

uo j I sue siqq. j.o esn aqq. Aq pasneo sedeuiep 



6L/8L 



9ue-20oz-v-dr 



JP-A-2002-3716 



19/19 




[Translation done.] 



2008/03/28 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely, 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated, 

CORRECTION OR AMENDMENT 

[Kind of officral gazette] Printing of amendment by the regulation of 2 of Article 17 of Patent Law 
[Section classification] The 3rd classification of the part III gate 
[Publication date]August 2, Heisei 19 (2007.8.2) 

[Publication No.]JP,2002-3716,A CP2002-371 6A) 

[Date of Publication] January 9, Heisei 14 (2002.1.9) 

[Application number]appfioation for patent 2000-181766 (P2000-1 81755) 

[International Patent Classification] 

msL 81/02 (me. 01 
B290 45/00 (me. 01 

(X>8F 210/00 (2006/0 V 
mj 5/W (2006, 01) 
GOS( 3/00 (2006. 01) 
GOWC 5/5415 (2006, 01) 
com 7/04 (2006. 01) 

C08L 23/00 (2006. 01 

G08L 33/06 (2006,01 

C08L 101/06 (2006,01) 

C08L 63/00 (2006.01 

B29K 83/00 (2006.01 
[Fi] 

C08L 81/02 
B29C 45/00 
C08F210/00 
C08j 5/00 CEZ 
C08K 3/00 
COSK 5/5415 
C08K 7/04 
COSL 81/02 
C08L 23:00 
COSL 33:06 
C08L101:06 
COSL 63:00 



'q.uauja:t^s j.o uoji^jsoduioo ufssj 9py.|n5 au3[AuaL|dA|Od jo 'ujsaj sprains dua|Au8L{clA|od S8 s-s^l 00> — OOLi^ ujSdJ dpL].|ns ausjAuaqdAjad 
Sujsn (puooos aeaqs J.O/OOO'1. '** OIC) A^jSOOSjA ^atii Aq p3zU3:j.oejeqo qd^uSejed pauoi:i.usLU-aAoqB~g o% suo j.o Auy (J^yQ 
-q.uauJ3q.s^s J.O uoj^jsoduioo uisoj ap^ns aua|AuaL|dA|od jo 'ujsaj apy^ns auajAuaqdAfOd se A|[e!:;UE:;sqns 
adeqs uj^qo :tL|S|ej:).s j.o ujsaj apy.|ns auajAuaqdApd Sujsn Aq pazuaqoejeiio qdaiSejBd pauoj^auj_aAoqe~^ auo Auy (^^9 

*^uaLaaq,B^s e jo Aue 

uoj^isoduioo ujsaj ap!^|ns dua[AuaqdA|od aqq. — ja|[|^ snojqij-uou e se ssaLttsse|S Ja|[y. oiueSJOUi snojqy^un 3u!sn~Q^|, sujjeio^ 

-jaiiy. omeSjoui 

(o) e SB i/Q _ g / Sujaq oiq.BJ ^qSjaM Ja||y. snojqy._uou / Jany. snojqy. 13 Aq pazua:j.oBJBqo s| puB 'sjajjy. snojqi^uou j.o qoBa s:)jos 
djoLU JO auo ^sea| pue ja|||^ snojqi^ e su!e:).uoo LjOjqM o|pBAp u| [ p9uo!q.u9ui-aAoqB ] uaAjS uottusodiuoo uisaj api||ns au9[AuaqdA[Ocj -g 

ua||i| ojUB^jou| (o) B SB Jaiiy. snojqy— uou b pUB J9|jy. snojqy. aq:^ Aq pazuai^aejaqo 
qoea s:;jos ajoLu Jo auo ^SBa| :tB>-3uiuieq.uoo q.uaujaq.B^s pauo!:).uaui-aAoqB~ano ^o uoj^Esodiuoo ujsaj apy.|ns auaiAuaqdAiOf-j 

■^uajpajSiii [ejq.uassa ue sb sjaiuouoiu [Auia ^a:)XJoo dnojS Axoaa j.o :),L|2iiaM aq^ j.o % q\. o:^ q-q j.o 
orvBJ uojrt^ziJaLUAfOdoo b ^o a:i.Bj aqq. its uoiit^zuaiuAjOdoo ^no sameo qojqM jauiA]odoo iJuai.sAs ujj.a|o ^uai.uoo dnoj:^ Axoda aq^ 3uiu|b:i.uoo 
uoj^sodLUOO ujsaj apy.|ns auajAuaqdApd aqx ■Ja:j.sa |Ai||e p|OB 0![AxoqjBO pa:^.ejn^BSun-eq.aq puB Bqd|B puB uLj.a[o BqdjB j.o q^qSjOM aq:i.j.o 
%5"66 38 I'^W ^ saAjaoaj puy 'Jai^sa |Aii|b pios ojiAxoqjBO pa^.Bjn:tBsun-B:taq puB 'Bqd|B 'urj-aio Bqd|B j,o q.qSjaM aq:i.j.o % gg Z9 
|o ^qSjaM aq^ J.0 % g^r 01 g j-o oj^ej uoj^ezuaujAiodoo b j.o a:i,BJ aq^-^B *JO^sa |A^]b pioe ojjAxoqjBo paq.Bjnq,Bsun_B:^aq puB 'eqdiB 'uy.a]0 Bqd|B 
J.O iB^oq. uuns aqq, ojl 'jaujouoiu |Au|a ^ua:tuoo dnojS Axoda ub pue ja^sa |Ai|]B pjOB oj|AxoqjBa pa)Bjnq.BSun-eq.aq pue 'BqdfB 'uy.a[o Bqd(B^ (q) 
'jaujA|Od (%:4e) Lua:;sAs uy.a|o (q) e sb puB 'uojttBuiqujoo uofipas-^qSiaM Q^-QZ V^^ saujeo qoiqM uoj^jsodujoo uisaj apy,|ns auajAuaqdApd 
B jaiii^ ojUBSUoui UB ajv {o) 'uov\.09S ii(3i9M - g (b)'|. uoj^oas :^L|S|aM qqi. uisaj-apj^ns-ouajAuaqdAiod o^ JduiA|od (^) uia^sAs ui^ap (q) 

■uja^j 3uiMO||oj. qosa sasuduioo uo|q.uaAU] sjqq. 'sj t^EqjL 

[Z-OOO] 

[^uatupuauiB ^o sq.ua)uoo aqjj 
aSueqQ[!)jjQUJpuaLUV J-O poqi^a^] 

uoi^.Boy,joads[papuauJV aq o:i_q.uaujnooQ] 
[3 q.uaujpuaujB aqx] 
■^jBd japui[Ao B seq qoiqM pue 

Q I. JO 6 ui|e|0 sujpjoooe uor|.jsodLUOO ujsaj apL^ns aua|AuaqdA|Od aq^ j.o Sutp|OUJ uorpafui :\no saujBo qoiqiw p[|os 015.86(^1 v[l I- lu!B|0] 

*^uaujaq.B^s B JO Aub j.o uot^isodujoo 

uisaj apij[ns aua|AuaqdA|od s — uoi:|.ounj. s:^i pue Apoq aq:}, ajB qoiqM~g-(. SLUjE|o — lyed japui|Ao e ssq qojqM Bujpfouj uoiq.09ru![Q [. ujjBio] 

■sjaujA|odoo ujattsAs uyap :|.U3:tuoo dnojS Axoda j.o vos auo 
t^SBai q.E 3LijUjeq.uoo :|JEd japuj|Ao b seq qojqM spips o[:|,sbu uojU-oafa joj. upji^tsodiuoo uisaj apy[ns aua|AuQqdA|od y 'jaujA|od (s^sic) ujaq^sAs 
u[j.a]o (q) e sb puB 'uoi:}.BU|qujoo uoiq.oa$-:;q3iaM sajjjeo qoiqM uot^jsodtuoa uisaj apy.|n5 auajAuaqdAjod b -lany. omE^Jouj 

ue 9jy (o) 'uo2:^oas :tq3j9M gt - g (e) uoji-oas :|,q3]9M qOI u|S9J-apij.|ns-au9|AuaqdA|od o^ jauiApd (s|cs|e) ui9:tsAs ULja|o (q)[6 tuteiQ] 

l.uaujaq£:^s b jo Aub 

^o uoit^l^o^^^o^ uisaj apy.|ns dua|AuaqdA|Od e — d[noa|OUi auo (a) 9q:|. o^u[ uoj^oas ^qSiGM qqi u!soj-9p!^[ns-dua[AuaqdA|od (b) 0% sdnojS 
Axoda ajoui jo om^ SBq qoiqM punodiuoo Axoda |Buot:^ounjAjod aqq. j:o uojq.BuiqiJuoo uo|^oas-i.q3EaM Q-i'Q ^no SuiAjjbo^-I. sui!Bp[g ujib|o] 

':i.uaujaq.B^s b jo Aub j.o uoj:tisodujoo uisaj apy.|ns auajAuaqdAjod b — uoj^-oas :^q3!aM qqi. 
uisaJ-ap!^|ns-dUd|AudqdA|Od o^ uoj^eu|quioo uot:^oas~^q3iaM 9-|.'0 ^no SujAjJBO Aq pazija:).OBJBqo~g-.], suuiBfo (b) 'dnoj3 ai^euBAoosj ub pue 
'dnojS opiajn ub 'dnoj3 oujuib ub 'dnojS Axoda (p) atf^ ujojj. uasoqo dnojs |euoj:(ounL|. b sBq qo{qM punodiuoo auB|[s Axo>||b uy[£ uijBjQ] 
■q.uauja^B:|.s b jo Aub ^o uojT^tsodujoo msaj apLpjns aua|AuaqdA[Od b — UjsaJ ap!j.|ns aua[AuaqdA|od sb S-bj oOt' 
- 001 ujsaj apLfjns aua|AuaqdA|0d Sujsn (puooas aq.BJ JBaqs S^^/QQQ*i '** 01.S) Aq-jsoosjA :^[9UJ Aq pazuat^oBJBqo"^- 1. sui|Bjo (b)[9 uijBiQ] 

-q,uauja:^B:).s b jo Aub jo uofq^jsodLuoo ujsaj apL).|ns aua|AuaqdA[od b — uisaj 
9pLf]ns aua|AuaqdA|od sb Ai|Bi:j.uB:tsqns adsqs ujaqo ^q3jBjq.s j.o ujsaj apy:|ns aua(AuaqdA|od ^ujsn Aq pazija:toBJBqo"f- 1. suuiBp (B)[g uipiQ] 

-^uaujd^B^s B JO Aue jo 

uor^isodujoo ujsej epjjins aue|AuaqdA|od b — ab\\\j, snojqij^uou b sb ssau;s&B|3 j.o ja[]^ ojUBdJouj snojqy^un ub 3u!sn~g-.|. sujiBp^^~ujTBjo] 

-ja|[!j OjUBdJouj 

UB SB ^/jj - g / L Sujaq oi^bj. q,q3|9M J9|][j. snojqy-uou / ja[|y snojqy b Aq paz!Ja:t.oBJBqo si puB 'sja[iy snojqi^uou jo qoBa s:tJOs 
ajoLU JO auo ^SBa| %b pus Ja|[y. snojqy. b suib^uoo qoiqM 3 LuiEp 3u[pjoooB uoj^jsodujoo ujsaj apyps 9U9|AuaqdApd 9q_L (o)[g lu]B|q] 

'jajiy. ojUBSjout ub sb Ja||y. snojqijL^uou b puB Ja||ij. snojqy. Aq 
paz!ja:;oBJBqo qoBa sc^os ajoui jo auo :ts6ai :(b^ujuib^uoo |. ujibjo oq, SuipjoooB uoji^jsoduioo ujsaj apr^[ns 9U9|AuaqdApd aqj_ (o)[2 lujBjo] 
-^uajpajSu! |6i:tuassa ub se sjaujououj |Auia t^uai^uoo dnoJ3 Axoda j.o q.qspM aqi. ^o %gi o\ q-q jo o|^bj uoji-BzuaujApdoo b j.o a^ej e :|.e 
uoiq-BzuaujApdoo q,no sarjjBO qotqM jatuApdoo uiaq^sAs uijap :^u9q.uoo dnoj3 Axoda ub 3uiuib:vuoo uoiq^podiuoo ujsaj apyps 9ua|AUaqdApd 
y 'jaq.sa ]Aij(B pioB oi|AxoqjBO pai.Ejnq.Bsun^B^aq puB Eqdp pue uy.a(0 eqdp j.o q.q3|aM aqi. jo %g'66 ^^ 92 \^^^^ ^ saApaaj 
q.1 puy -jaq-sa |Ai^]B ppB ojjAxoqjEO pa:^ejn:tBSun-B^9q pUB 'eqdjB 'uijap Bqdp jo iqSpM aqq. jo % gg oq. jg :].q3j9M aqq. jo % 2f ^"^ Q 
oi^BJ uojq.B2ijaujApdoo B J.O a^.Ej B 'ja^sa [A>|iB ppB djiAxoqjBo paq.Bjn:tBsun-Bq.aq pue *Bqd|B 'uy.9p Bqdje jd p:;©:!. tuns a q:}. o_l 'Jaujououj 
pSHA ^uaq.uoo dnojS Axoda ub puB ja:tsa |Aijp ppB ojiAxoqjBO pa^ejnq.BSun-B:teq puB 'Bqd[B 'ujjap Bqdp^ (q) 'jaujApd (st-^c) uja:|.sAs 
uy.ap (q) B sb pUB 'uo|q.BUtqiuoo uoj^oas-:}.q3]aM Q6-02 '^^'^ saiJJBO qotqM uoi^jsodujoo uisaj apy-jris aua[AuaqdApd b Jany. 0|ub3jou| 
UB ajy (o) 'uoj:toas :tq3pM gj, - g (b) uoj^oas :j.q3|aM Qot ujsaj-apyps-auaiAuaqdApd o^ jaujApd uj9q.sAs urjap (q)[|. uj[E|q] 

[(S)UI[B|0] 

p.u9UipuaLUB j.o s^usq-uoo aqj_] 
aSuBqopuaujpuamy JO poqq.ayM] 
ujpioCP^puQUJV ^^ (s)uja:H] 
uo!:tEoy.pads[papuaujy aq o^ luaLunooQ] 

[). q.uampuauiy] 

(gj--9-i002) 61 l^^l^H 'Ql 9unp[a:;Bp Sumj] 
[tuauupuauie ua:^q.uy^] 
00: £8 MZS 



82/60/8003 



2008/03/28 

I, The alkoxy silane compound vtfhich has a functional group f urthermore chosen from the (d) epoxy group, an amino group, an ureido 
group, and an isocyanate group, (a) Any of the one to 6_above-mentioned paragraph characterized by carrying out 0.1-5 weight-section 
combination to polyphenylene-sulfide-resin 100 weight section, or the polyphenylene sulfide resin composition of a statement. 

8. Any of the above 1 carrying out 0.1-5 weight-section combination of polyfunction a J epoxy compound which has two or more epoxy 
groups to (a) polyphenylene-sulfide-resin 100 weight section into the (e) one mofecule furthermore - the 7th p aragraph, or 
polyphenylene sulfide resin composition of statement, 

(b) olefin system (**) polymer to poiyphenyiene-suifide-resfn 100 weight section 9.(a) 5 - 15 weight section, (c) Are an inorganic filler a 
polyphenylene sulfide resin composition which carries out 20~90 weight-section combination, and as a (b) olefin system (**) polymer, 
The polyphenylene sulfide resin composition for ejection Plastic solids which has a cylinder part containing at least one sort of epoxy 
group content olefin system copolymers. 

10« A ny of the one to 8_abov©-mentfoned paragraph which is an object for ejection Plastic solids which has a cylinder part, or the 
polyphenylene sulfide resin composition of a statement, 

I I . T he Plastic solid which carries out injection molding of the polyphenylene sulfide resin composition the above 9_or given in 10 
paragraphs and which has a cylinder part. 

[Amendment 3] 

[Document to be Amended]Specificatlon 
[Item(s) to be Amended]0036 
[Method of Amendment]Change 
[The contents of amendment] 

[0036] 

In this invenijon, the epoxy group content olefin system copolymer which carries out copolymertzation is used as a (b) olefin system 
polymer , and (b)' alpha olefin, alpha, and beta-unsatu rated carboxylic acid alkyi ester and an epoxy group content vinyl monomer 
the rate of a copolymerization ratio > It is 5 to 48 % of the weight of 52 to 95 9fi of the wei^t of alpha olefin, alpha, and beta-unsatu rated 
carboxylic acid alkyI ester to the sum total of alpha olefin, alpha, and beta-unsaturated carboxylic acid alkyI ester, And the epoxy group 
content olefin system copolymer which is 0.5 to 15 % of the weight of epoxy group content vinyl monomers is used among (b)' epoxy 
group content olefin system copolymer to a total of 85 to 99,5 % of the weight of alpha olefin, alpha, and beta-unsaturated carboxylic 
acid a Iky I ester. T he rate of a copolymerization ratio is 15 to 40 % of the weight of 60 to 85 % of the weight of alpha olefin, alpha, and 
beta-unsaturated carboxylic acid alkyI ester to the sum total of alpha olefin, alpha, and beta-unsaturated carboxylic acid alkyI ester 
preferably. And the epoxy group content olefin system copolymer which is 0.5 to 15 % of the weight of epoxy group content vinyl 
monomers is mentioned to a total of 85 to 99.5 % of the weight of alpha olefin in (b)* epoxy group content olefin system copolymer, 
alpha, and beta-unsaturated carboxylic acid alkyl ester. 
[Amendment 4] 

[Document to be Amended]Specifi cation 
[Item(s) to be Amended]0037 
[Method of Amendment] Change 
[The contents of amendment] 
[0037] 

As an example of the alpha olefin which is a monomer component of this ( bX epoxy group content olefin system copolymer, ethylene, 
propylene, butene-l, 4-methylpentene- 1, the hexene- 1, the decene 1, the octene- 1, etc. are mentioned, and ethylene is used 
preferably especially. These can also use two or more sorts simultaneously. 

[Amendment 5] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0038 
[Method of Amendment] Change 
[The contents of amendment] 
[0038] 

As alpha and beta-unsaturated carboxylic acid alkyl ester which is another monomer component of (b)' epoxy group content olefin 
system copolymer, It is alkyl ester, such as the unsaturated carboxylic acid of 3-8 carbon numbers, for example, acrylic acid, and 
methacrylic acid. Specifically Methyl acrylate, ethyl acrylate, acrylic acid n-propyl. Acrylic acid isopropyL acrylic acid n-butyl, acrylic 
acid t-buty[, Isobutyl acrylate, acrylic acid hexyl, methyl methacrylate. Ethyl methacrylate, methacrylic acid n-propyl, methacrylic acid 
isopropyl, N-butyl methacrylate, t-butyl methacrylate, methacrylic acid isobutyl, Methacrylic acid hexyl etc. can be illustrated and 
methyl acrylate, methyl methacrylate, ethyl acrylate, ethyl methacrylate, acrylic acid nHjutyl, and n-butyl methacrylate are used 
preferably among these. These can also use two or more sorts stmuEtaneousfy, 
[Amendment 6] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0039 
[Method of Amendment]Ghange 
[The contents of amendment] 
[0039] 

alpha, glycidyl ester of beta-unsaturated acid which can illustrate alpha, glycidyl ester of beta-unsaturated acid, gfycidyl ether, etc., and 
are shown especially with a following general formula as an epoxy group content vinyl monomer which is a monomer component of (b)' 
epoxy group content olefin system copolymer 
[Amendment 7] 

[Document to be Amended]Specifjcation 
[Item(s) to be Amended]0084 
[Method of Amendment]Change 
[The contents of amendment) 
[0084] 
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